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are likely to correspond to a plagioclase-rich early-arc cumulate. Given that assimilation 23 affects lavas that were last stored at more than 5 kbar, assimilation must occur in the 24 middle-lower crust.
25
Only a high MgO picrite from Grenada escaped obvious assimilation (MgO = 26 17% wt. %) and could reflect mantle source composition. It has a very radiogenic 
SAMPLES AND ANALYTICAL METHODS

77
Samples
78
We selected the most mafic lava samples (MgO=5-17 wt. %) available from 7 79 different islands along the Lesser Antilles arc (n=8), as well as an altered basalt (n=1; 80 DSDP site 543), an organic-poor sediment (n=1; DSDP site 543) and organic-rich 81 sediments including black shales (n=11; Unit 3-5 DSDP site 144) from the subducting 82 American Plate (Tables 1 and 2 ).
83
The sediments were selected to characterize a key north-south difference in the 84 nature of the subducting sediments, likely to be reflected in their Os isotopic signature.
85
The nature and composition of the sediments present at the front of the arc was Table   117 2). The most primitive lava sampled, which is also the most primitive lava in the arc, is Os ratio of 0.1821 (n=1). This corresponds to corrections of 0-12% except for the 160 two lavas with the lowest abundances where these corrections amounted to 21 and 25%. 
171
At Durham, the organic-rich whole rock powders were also analysed by isotope-172 dilution negative thermal ionization mass spectrometry. Prior to being powdered, all the 173 samples were cleaned to remove any minor drill marks using a diamond polish cloth with an oven at 220 ˚C for 48 hrs. Osmium was isolated and purified using solvent extraction 185 (CHCl3) and microdistillation methods. Anion chromatography was used to purify the Re 186 from 1 ml of the CrO3-H2SO4 solution (Selby and Creaser, 2003 subducting slab derived components in the magma source, using the isotopic (Sr, Nd, Pb,
231
Hf, U-series) and trace element composition of the lavas, suggested either a similar (e.g. northern islands back project toward the composition of the Grenada picrite (Fig. 4) (Fig. 5a ). Although the altered basalt from the slab has a lower Sr isotopic (Fig. 4a,b) . (Fig. 5a ). Indeed slab derived Sr 280 mobility is very unlikely to be sensitive to variation in oxygen fugacity given that, unlike Instead, the contents of slab-derived Sr in the mantle are likely to be controlled by the (Fig. 5a) (Fig. 5b) , the same negative (Fig. 5c) 
Assimilation and fractional crystallisation (AFC) modelling
421
The AFC equation (DePaolo, 1981) Sr, La/Sm and Sr/Th relationships using reasonable parameters (Figs. 6a, b, c) . We 
444
All data could be modeled using the same starting (LAG-4) and assimilant 445 composition (Table 3) (Fig.6b, c) , the trends compared to isotope-isotope space (Fig. 6a) Os can be easily produced by increasing DLa/Sm. We suggest that 452 such north-south variations in DLa/Sm could be related to the depth at which AFC occurs.
453
In this case, the assemblage fractionated during assimilation in the north of the arc Lesser Antilles arc (Fig. 7) was not anticipated and differences between the Grenada 
CONCLUSIONS
527
Our observations suggest that no significant slab derived Os is present in the 528 primitive magmas of the Lesser Antilles arc. We interpret the increase in Os isotopic 529 ratios observed in the lavas as caused by crustal assimilation in the deep crust of the arc.
530
The assimilant would be similar all along the arc and display lower Table 2 . Table 1 . Table 3 . Table 2 . Note: Uncertainties are given as 2 sigma. For the latter the uncertainty includes the 2SE uncertainty for mass spectrometer analysis plus uncertainties for Os blank abundance and isotopic composition. Os, Os and Re in organic rich sediments, based on replicate analyses of SDO-1, is 7%, 7%, 16% and 15% respectively (see section 2.2). 
